Abstract Buccal bifurcation cyst (BBC) is a rare inflammatory odontogenic cyst that typically occurs at the buccal region of the first or second mandibular molars of children. In the current case, a 9-year-old boy complained of an extraoral soft tissue painful swelling. Intraoral examination revealed a partial eruption of the right permanent mandibular first molar with drainage of purulent material and clinical absence of the left mandibular first molar. Panoramic radiographic and computed tomography showed two well-defined areas surrounding the mandibular first molars consistent with cystic lesions. Surgical enucleations were performed and histopathologic analysis revealed inflammatory cysts. Based on the clinical, microscopic, radiographic, and CT images, the diagnosis of bilateral BBC was established. Patient has been under follow-up for about 1 year showing normal bone repair and eruption of the involved teeth. Although BBC is uncommon, it is important to recognize this entity.
Introduction
Buccal bifurcation cyst (BBC) is an uncommon inflammatory odontogenic cyst that was first reported in 1983 by Stoneman and Worth [1] . The BBC has been described with several names, such as mandibular infected buccal cyst-molar area [2] , circumferential dentigerous cyst [3] , buccal bifurcation cyst [4] and juvenile paradental cyst [5] . In 1992, it was included by the World Health Organization (WHO) in their histologic typing of odontogenic tumors listed in the category of ''paradental cyst'' and named ''mandibular infected buccal cyst'' [6] .
BBC occurs in children between 4 and 14 years and predominantly affects the mandibular first molar. Occasionally, the mandibular second molar may be the involved tooth. Delayed tooth eruption and swelling at the affected area is commonly observed. In some cases, partial tooth eruption with crown buccal tilting and deep periodontal pockets may be present. BBC is often asymptomatic but infection, with drainage of pus, and pain can be present [4] .
Radiographically, it is characterized by a well-defined radiolucent lesion circumscribing the roots of the involved tooth with intact lamina dura. Histologically, the cyst wall shows a chronic inflammatory infiltration and is lined by a non-keratinized stratified squamous epithelium. Enucleation without tooth extraction is the treatment of choice [7] . The aim of the current paper is to report an additional case of bilateral BBC and to review the literature.
Case Report
A 9-year-old boy was referred with a chief complaint of abrupt asymmetric enlargement of the face. Extraoral clinical examination revealed a painful swelling on the right side of the face (Fig. 1) . Intraoral clinical examination revealed bilateral enlargement of the lower posterior alveolar ridge and partial eruption of the right permanent mandibular first molar with discharge of purulent material, as well as clinical absence of the left permanent mandibular first molar. On palpation, buccal bone expansion covered by normal mucosa adjacent to the mandibular first molars was observed bilaterally (Fig. 2) . The patient brought radiographs and computed tomography imaging, ordered by his parents who are dentists. Interestingly, although the swelling was on the right site, the panoramic radiograph showed a radiolucent well-defined lesion on the left side involving the periapical region of the permanent first mandibular molar (Fig. 3) . Computed tomography and 3D reconstruction displayed more details of the left-sided lesion where buccal expansion could be seen with a preserved cortical bone. A similar lesion was observed on the right, involving the permanent mandibular first molar, both consistent with cystic lesions (Fig. 4) . The patient's parents also brought a panoramic radiograph ordered 2 years earlier to evaluate teeth eruption, and this showed a radiolucent area surrounding both the right and the left mandibular permanent first molar, suggesting a thickening of the dental follicle (Fig. 5) . In order to control infection, amoxicillin was prescribed at the first visit for a 7-day period.
After 1 week, there was no swelling, pain, or drainage. Therefore, surgical curettage was performed on the leftsided lesion and microscopic analyses showed a thin nonkeratinized stratified squamous epithelium and chronic inflammation, compatible with an inflammatory cyst (Fig. 6) . Based on clinical, radiographic, and histopathologic findings, the diagnosis of BBC was made. The same surgical procedure was performed on the right side resulting in the same diagnosis. The patient has been under follow-up for approximately 1 year, demonstrating bone healing and a normal eruption pattern (Fig. 7) .
Discussion
The etiology of BBC is still uncertain; however, it is postulated that the tooth breaks the oral mucosa during eruption, thereby causing inflammation and activating the proliferation of epithelial cells, which ultimately forms a cyst. It is also speculated that the tilted mesiobuccal cusp and deep periodontal pockets may be the origin of the inflammation [1, 8] . Other local predisposing factors include enamel projections from the cemento-enamel junction into the furcation and covered by reduced enamel epithelium that lead to cyst formation [9] .
There are some similarities between dentigerous cysts, paradental cysts, and BBCs, particularly the fact that they all are associated with the crown tooth. Dentigerous cysts and paradental cysts occur with more frequency in the third mandibular molars of adults [10, 11] . A dentigerous cyst has been considered a developmental cyst involving a crown of a non-erupted tooth. Interestingly, there is a variant of dentigerous cyst called ''circumferential dentigerous cyst'' that occurs in the first or second mandibular molars and interferes with tooth eruption [5] . On the other hand, a paradental cyst is classified as an inflammatory cyst arising on the lateral side of a vital tooth. However, some authors have used the term ''inflamed dentigerous cyst'' in these cases arguing that it may be difficult to determine if the inflammation was a cause of the dentigerous cyst, or a secondary feature arising in a previous dentigerous cyst [6, 12] .
In addition, paradental cysts and BBC are associated with tooth eruption. Paradental cysts on the buccal side have many similar characteristics to the BBC. These common features have caused confusion and different names have been previously used to classify the same lesion [1, 5, 6] . Although both cysts are inflammatory, BBC develops more commonly on the buccal side of the first and second mandibular molars of children. These unique characteristics should help facilitate their recognition. Moreover, it seems more reasonable to consider dentigerous cysts, paradental cysts, and BBCs as different entities.
Radiologic features are also very important to help recognize and distinguish between these cystic lesions. Although cysts normally have a well-demarcated radiolucency with a corticated margin, they may present some peculiar features. Dentigerous cysts present as a radiolucent area around the crown of a non-erupted tooth, while paradental cysts arise on the lateral crown of a partially erupted tooth. However, the radiographic distinction of BBC from circumferential dentigerous cysts may be a challenge as both are characterized by radiolucency involving the whole tooth. Computed tomography is extremely useful, as axial and coronal views may show buccal expansion, which is normally found in BBC. In addition, BBC may show bone loss in the furcation of the involved tooth [13] . Surgical findings, such as the presence of bone cavitation and cystic content, are also notable features [14] .
The association of clinical, radiographic, and computed tomography displaying a cystic lesion with buccal expansion involving a mandibular first molar in a young patient can strongly suggest BBC as a differential diagnosis and histologic examination is needed to confirm the diagnosis. The current case had typical clinical features of BBC, as reported in the literature, including young age (in the first decade), association with a vital mandibular first molar, and buccal swelling [1, 5] . Currently, to the best of our knowledge, there are only 16 manuscripts published in the English-language literature describing 56 cases of BBC. The largest series was reported by Stoneman and Worth [1] in 1983 where 17 cases were described. The bilateral manifestation is even rarer and only fifteen cases have been reported, corresponding to about 26% of all BBC cases ( Table 1 ). The present patient also had bilateral manifestation.
Treatment of BBC includes enucleation of the cyst and maintenance of the involved tooth as possible [4, 27] . However, different approaches have been reported, particularly regarding tooth extraction [1] . Iatrou [24] , in his study, reported enucleation plus extraction of the associated tooth in almost all cases, but in the discussion the authors suggested that their patients were referred for orthodontic treatment for space closure. In addition, three other reports described five cases where no surgical intervention was performed. The approach consisted in irrigation of the periodontal pocket and close follow-up, with complete resolution being observed [8, 23, 26] . In the current case, both lesions were enucleated without tooth extraction.
In summary, BBC typically involves the buccal region of the mandibular first molar and usually appears during the first decade of life. The diagnosis is established by correlation of clinical, radiographic, surgical, and histologic findings. Surgical management by enucleation of the cyst without extraction of the involved tooth is the treatment of choice. Therefore, knowledge of the characteristic features is helpful to appropriately diagnose these lesions and better manage the patients.
